Background {#sec1_1}
==========

Central serous chorioretinopathy (CSC) is a disorder associated with leakage of fluid through the retinal pigment epithelium (RPE) into the subretinal space. The acute form generally resolves spontaneously with minimal sequelae. The hallmark of CSC is the presence of a serous detachment of the neurosensory retina in the posterior pole. These findings are easily detected with optical coherence tomography (OCT). Fluorescein angiography (FA) may show evidence of CSC episodes limited to the extramacular area that, because they are asymptomatic, typically go undetected. CSC can be regarded as a disorder of the posterior pole rather than a pure maculopathy \[[@B1]\]; indeed, CSC often extends beyond the macula \[[@B2]\]. Acute CSC is typically a self-limiting process \[[@B3]\]. The association between CSC and the type A personality is intriguing \[[@B4]\].

We report a case of acute unilateral CSC in which large macular and extramacular areas of serous retinal detachment were associated with a "clinically prominent" shallow anterior chamber (AC) and anterior vitreous cells. Here, we show the spectral OCT and biometric recordings of this case.

Case Report {#sec1_2}
===========

A previously healthy 42-year-old woman presented to our clinic with blurring of vision and visual loss in the left eye (LE) for 4 days, associated with mild eye pain. There were no auditory, dermatological, or neurological symptoms. The patient\'s family, medical, and ocular histories were unremarkable, except for a type A behavioral pattern. She denied the use of drugs. She had been diagnosed at another clinic with presumed unilateral Vogt-Koyanagi-Harada (VKH) disease. The patient was referred to our clinic for differential diagnosis, workup, and treatment before starting further therapy.

At the initial visit, her best-corrected visual acuity (BCVA) on presentation was 25/20 in the right eye and 20/40 in the LE. The patient\'s cycloplegic spherical equivalent error was +0.50 dpt on the right, and −1.00 dpt on the left. Intraocular pressure was normal, and no remarkable inflammation was observed in either the AC or posterior segment in both eyes, except for +1 cells in the anterior vitreous of the LE. A shallow left AC was readily apparent with slit-lamp microscopy, and was quantified with optical biometry.

The dilated funduscopic exam was unremarkable for the right eye, but the LE revealed large areas of retinal elevation consistent with subretinal serous fluid, as well mild optic disc hyperemia, and fuzzy margins of the optic disc. Serous retinal detachments were mainly located around the optic disc, extending up to the inferior and superior arcades beyond the posterior pole, short of equatorial region involving the papillomacular bundle, as well as the nasal retina and macula in the LE (Fig. [1a](#f1){ref-type="fig"}). Her right eye was fundoscopically normal.

We used spectral-domain OCT (3D OCT-1 Maestro, Topcon, Tokyo, Japan), which allows visualization of the retina, and ocular biometry measurements provided by an optical biometer (AL-Scan; Nidek Co, Ltd., Gamagori, Japan), which is based on partial coherence interferometry. Unfortunately, the OCT imaging did not include the enhanced depth imaging function needed to assess choroidal thickness. The patient refused FA, despite being informed about its potential use in the differential diagnosis. Neither fundus FA nor indocyanine green angiography were authorized by the patient.

OCT showed serous elevation of the sensory retina in the macular area involving the fovea, with papillomacular, juxtapapillary, peripapillary neurosensorial detachment (Fig. [1a](#f1){ref-type="fig"}). Anterior chamber depth (ACD) was shallower in the CSC eye than in the opposite eye by 0.62 mm at baseline. In addition, axial length was shorter in the CSC eye than in the opposite eye by 0.16 mm in the acute phase of the disease (Fig. [2a](#f2){ref-type="fig"}).

An initial diagnosis of atypical unilateral CSC was made based on the fundus appearance and spectral OCT findings, and the patient was followed closely and started on topical nepafenac (0.1% three times daily) administration to the LE for 2 months, until complete resolution of subretinal fluid and full recovery of visual acuity were achieved.

After taking a short holiday, the patient returned to the clinic with improved vision in the LE (20/32), as well as subjective and other objective visual improvements, including resolution of the ocular pain. Improvements were recorded as starting on day 12; refractive error was +0.50 dpt (SE) and +0.25 dpt (SE) in the right and LEs, respectively. Fundus examination demonstrated significant reduction in retinal elevations from the patient\'s previous exam. The OCT on day 12 demonstrated significant resorption of submacular fluid, as well as reduced elevation of the peripapillary retina (Fig. [1b](#f1){ref-type="fig"}). The difference between ACD of the right and left eyes decreased to 0.09 mm (Fig. [2b](#f2){ref-type="fig"}).

By day 37, BCVA in the LE improved to 20/25, with some mild subjective visual complaints. SE in the involved eye was determined to be +0.00 dpt; in addition, anterior vitreous cells were absent. OCT displayed normal foveal contour and structure (Fig. [1c](#f1){ref-type="fig"}). The AC of the LE was just 0.07 mm deeper than the right eye (Fig. [2c](#f2){ref-type="fig"}).

On week 19, the patient\'s BCVA had improved to 20/20, without any residual subjective visual disturbances, and her ocular exam was unremarkable. Refractive error was +0.50 dpt in both eyes. The OCT showed complete resorption of the subretinal fluid and reestablishment of normal retinal anatomy.

After complete resolution of subretinal fluid, the ACD of the involved eye was only 0.06 mm shallower than the opposite eye. On the other hand, the left (involved eye) axial length was 0.07 mm longer than that in the opposite eye (Fig. [2d](#f2){ref-type="fig"}).

Discussion {#sec1_3}
==========

Reports of spontaneous bullous retinal detachment in association with idiopathic CSC have been documented, albeit infrequently. This atypical presentation has been described as a severe, exaggerated form of idiopathic CSC, characterized by multiple leaking RPE detachments that are often obscured by fibrinous subretinal exudate. This uncommon variant sometimes may be incorrectly diagnosed as rhegmatogenous retinal detachment, VKH disease, uveal effusion syndrome, polypoidal choroidopathy, posterior scleritis, or multifocal chorioretinitis. In severe cases of idiopathic CSC in association with spontaneous bullous retinal detachment, fluid from multiple areas of leakage accumulates in the juxtapapillary subretinal space \[[@B5]\]. Thickened choroid may be present, representing the anatomical substrate supporting abnormal choroidal circulation in CSC \[[@B6]\]. How the enlarged choroid relates to CSC is unclear \[[@B7], [@B8]\].

Both VKH disease and CSC lead to serous retinal detachment. Although the pathogenesis of each disease is different, a thickened choroid can be seen in OCT imaging \[[@B8]\]. Bilateral involvement has been reported to be as high as 40% in CSC patients, although at the time of diagnosis, it has been reported as just 4% \[[@B9]\].

VKH disease is defined as an inflammatory disease in the absence of ocular trauma or surgery, and without evidence of other ocular or systemic disease. VKH disease most commonly presents simultaneously in both eyes, although the second eye involvement may have delayed onset \[[@B10]\].

Strictly unilateral VKH disease is considered exceedingly rare. Also different from CSC, the treatment for VKH disease almost always requires high-dose systemic corticosteroids, and there are currently no reported cases of the disease spontaneously resolving \[[@B11]\]. Thus, in terms of differential diagnosis, unilaterality and complete resolution of retinal elevations without the need for corticosteroids are indicative of CSC, and not VKH disease.

The inflammatory changes of the anterior segment in VKH disease (i.e., ciliary edema and ciliochoroidal detachment) may exacerbate the shallow anterior chambers and narrow angles, and result in an acute increase in intraocular pressure in eyes with short axial length. VKH associated with shallow ACD may be misdiagnosed as acute primary angle closure \[[@B12]\].

Bilateral acute angle closure glaucoma can present as the initial symptom of VKH disease. Mildly increased intraocular pressure in association with visual disturbance in both eyes is an important sign of this diagnosis \[[@B13]\]. Notably, AC thinning may be a potential risk factor for induction of angle closure glaucoma in a patient with CSC and a critically narrow chamber angle; however, the collection of supporting evidence of this possibility will require future studies.

Oh et al. \[[@B14]\] investigated the biometric characteristics related to choroidal thickening and the effects of choroidal thickening on optical characteristics in CSC eyes. They demonstrated that ACD was significantly shallower in CSC eyes than in the opposite (unaffected) eyes. Hyperopic shift is a common finding that corresponds to central retinal elevation in CSC eyes \[[@B14]\]. However, our patient instead displayed a myopic shift that overwhelmed the hyperopic shift, which would be expected to occur as a result of the marked central retinal detachment.

Choroidal venous congestion in CSC eyes might be associated with ciliary body congestion and edema. Consequently, ciliary body edema would cause a forward shift of the lens, or an increase in lens thickness, and a shallow anterior chamber. Another possibility for the cause of shallow ACD in CSC eyes is accommodation by the eye with CSC, in which increased lens thickness and forward shifting of the anterior lens surface could cause the anterior chamber to become shallow \[[@B14]\].

Notably, however, at presentation, the spherical equivalent of refractive error in our case was consistently myopic after full cycloplegia was achieved. This finding eliminates accommodation as the sole reason for the reduced depth of the anterior chamber. However, it may be a contributing factor in increasing the forward movement of the lens; that is accommodation in combination with ciliary edema can lead to the myopic shift seen in our patient.

Ahmad et al. \[[@B15]\] reported a one-eyed patient with a history of blurred vision. Slit-lamp examination results of the anterior segment were normal. Ophthalmoscopy demonstrated 1+ cells in the anterior vitreous and a serous retinal detachment involving the macula, and extending from the 2-o\'clock to the 10-o\'clock position with pigmentary and atrophic changes in the macula.

Considering the large serous detachment, widespread angiographic retinal vascular leakage, and vitreous cell, they suspected VKH disease and opted for a diagnostic trial of high-dose corticosteroid therapy. However, gradually increasing overall macular volume and subretinal fluid were revealed. They believed that this finding confirmed an underlying diagnosis of CSC. In retrospect, they inferred that the "vitritis" was secondary to the chronic retinal detachment with subsequent breakdown of the blood-retinal barrier, and was not a priori evidence of inflammatory disease.

In our case, we also observed 1+ cells in the anterior vitreous, which were undetectable as of the third visit. We accommodated our patient\'s reluctance to use systemic corticosteroids, and in combination with our preliminary diagnosis of severe CSC, chose not to try therapy-based testing, but instead to follow up the patient closely. Considering the transitory existence of these cells, we regarded them as being noninflammatory cells.

In contrast to the case of Ahmad et al. \[[@B15]\], our patient complained of a vague, mild eye pain, which had resolved by the second visit. We hypothesize that the slow progression of their case might have allowed enough time for intraocular tissues to adapt the volume in response to the large areas of increased choroidal thickness. The rate at which large areas of choroidal thickening develop may be more important than the extension of choroidal thickening as far as eyeball pain is concerned; a rapid increase in choroidal volume can both overwhelm the mechanisms of pain compensation in the eye, and lead to a shallow ACD.

The unique characteristics of our case included the "clinically" significant shallowness of the anterior chamber, the periocular pain, and the peripapillary severity of retinal elevation. Complete functional and structural recovery was achieved without using any therapy, except for instilling a topical nonsteroidal anti-inflammatory drug within 25 days. Such clinical yield is more in keeping with a diagnosis of CSC. Thus, the above characteristics differentiated our case from that of Ahmad et al. \[[@B15]\], while the strict unilaterality of our case and nonsteroidal resolution differentiated it from VKH disease.

We recognize that CSC should have been diagnosed after FA, in addition to OCT, for a complete differential diagnosis. However, we believe that this disadvantage was overcome by the retrospective diagnosis of CSC.

Conclusions {#sec1_4}
===========

We identified and treated a unique case of unilateral severe CSC, with prominent anterior chamber shallowness and transitory anterior vitreous cells. OCT findings in the case were consistent with acute CSC. The exceptional rarity of these findings should be kept in mind in order to differentially diagnose suspicious cases from other pachychoroid conditions. Close follow-up with fundus examination and a detailed anterior segment, anterior vitreous examination at presentation could provide supportive evidence for the actual incidence of these signs in atypical CSC cases.
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![OCT images during acute, resolving, and resolved phases. **a** Day 0 (initial visit): large macular and papillomacular neurosensory detachment with subretinal serous fluid. **b** Day 12: marked resolution of subretinal fluid. **c** Day 37: complete resorption of subfoveal space and reestablishment of retinal layers.](cop-0008-0326-g01){#f1}

![**a** ACD was shallower in the CSC eye (left) by 0.62 mm at baseline. **b**, **c** Optical biometry on day 12 (**b**) and on day 37 (**c**). **d** In week 19, the ACD of the left eye was only 0.06 mm shallower than that of the right eye.](cop-0008-0326-g02){#f2}
